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other part intituled <c Opinions and conjedtures con* tc cerning the properties and effedts of the eledtrical « matter arifing from experiments and obfervations."
The four letters, the laft of which contains a new hypothefis for explaining the feveral phenomena of thunder^gufts, have either in the whole or in part been before communicated to the Royal Society. It remains therefore, that I now only lay before the Society an account of the latter part of this treatife, as well as that of a letter intended to be added thereto by the author, but which arrived too late for publication with it, and was therefore communi cated to the Society by our worthy brother Mr. Peter Collinfon.
This ingenious author, from a great variety of curious and well-adapted experiments, is of opinion, that the eledtrical matter confifts of particles ex tremely fubtil $ fince it can permeate common mat ter, even the denfeft metals, with fuch eafe and free dom, as not to receive any perceptible refiftance: and that if any one fhould doubt, whether the eledtrical matter paffes through the fubftance of bodies, or only over and along their furfaces, a (hock from an eledtrified large glafs jar, taken through his own body, will probably convince him.
Eledtrical matter, according to our author, differs from common matter in this, that the parts of the latter mutually attradt, and thofe of the former mu tually repel, each o th er; hence the divergency in a ftream o f eledtrified effluvia § : but that, tho' the C c 2 particles
particles of electrical matter do repel each other, they are ftrongly attracted by all other matter. From thefe three things, the extreme fubtiky of the electrical matter, the mutual repulfion of its parts, and the llrong attraction between them and other matter, arifes this effeCt, that when a quantity of eleCtrical matter is applied to a mafs of common matter of any bignefs or length within our obfervation (which has not already got its quantity) it is immediately and equally diffufed thro' the whole.
Thus common matter is a kind of fponge to the eleCtrical fluid; and as a fponge would receive no water, if the parts of water were not fmaller than the pores of the fponge; and even then but flowly, if there was not a mutual attra&ion between thole parts and the parts of the fponge; and would kill imbibe it falter, if the mutual attraction among the parts of the water did not impede, fome force being required to feparate them ; and faflelt, if, inltead of attraction, there were a mutual repullion among thofe parts, which would aCt in conjunction with the attraction of the fponge: fo is the cafe between the eleCtrical and common matter. In common matter indeed there is generally as much of the eleCtrical as it will contain within its fubltance: if more is added, it lies without upon the furface ||, and forms what we call an to the refiftance of the atmofphere, than to any natural tendency in the electricity itfelf.
TV. TV.
|| The author of this account is of opinion, that what is here added, lies not only without upon the furface, but penetrates with the fame degree of denfity the whole mafs of common matter, upon which it is directed. it the ftrongeft, and contain the greatefl: quantity W e know, that the eleCtrical fluid is in common matter, becaufe we can pump it out by the globe or tube * , and that common matter has near as much as it can contain; becaufe, when we add a little more to any portion of it, the additional quantity does not enter, but forms an eleCtrical atmofphere: and we know, that common matter has not (generally) more than it can contain; otherwife all loofe portions of it would repel each other, as they conftantly do when they have eleCtric atmofpheres.
The form of the electrical atmofphere is that of the body, which#it furrounds. This fhape may be render'd vifible in a ftill air, by railing a fmoke from dry refin dropp'd into a hot tea fpoon under the eleCtrifed body, which will be attracted and fpread itfelf equally on all fides, covering and concealing the body. And this form it takes, becaufe it is attracted by all parts of the furface of the body, though it cannot enter the fubftance already replete. Without this attrac tion it would not remain round the body, but be diffipated in the air.
The atmofphere of eleCtrical particles furrounding an electrified fphere is-not more difpofed to leave ir, or more eafily drawn off from any one part of the fphere than from another, becaufe it is equally at tracted by every part. But that is not the cafe with bodies
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bodies of any other figure. From a cube it is more eafily drawn at the corners than at the plane fides, and fo from the angles of a body of any other form, and ftill moft eafily from the angle that is moll acute 5 and for this reafon points have a property of draw ing on, as well as throwing off the electrical fluid, at greater diftances than blunt bodies can.
From various experiments recited in our author's treatife, to which the curious may have recourfe, the preceding obfervations are deduced. You will obferve how much they coincide with andfupportthofe which I fome time fince communicated to the Society upon the fame fubjeCt.
T o give even the fhorteft account of all the experi ments contained in Mr. Franklin's book, would ex ceed greatly the time allowed for thefe purpofes by the Royal Society: I fhall content myfelf therefore with laying a few of the moft Angular ones before you.
The effeds of lightning, and thofe of eleCtricity, appear very fimiiar. Lightning has often been known to ftrike people blind. A pigeon, ftruck dead to ap pearance by th e ' electrical fhock, recovering life, drooped feveral days, eat nothing, tho* crumbs were thrown to it, but declined and died. Mr. Franklin did not think of its being deprived of fight 5 but af terwards a pullet, ftruck dead in like manner, being recovered by repeatedly blowing into its lungs, when fet down on the floor, ran headlong againft the wall, and on examination appeared perfectly blind: hence he concluded, that the pigeon alfo had been absolutely blinded by the fhock. From this obfervation we ftiould be extremely cautious, how in eleCtrifing we draw
. . , .
draw the ftrokes, efpecially in making the experi ment of Leyden, from the eyes, or even from the parts near them. Some time fince it was imagined, that deafnefs had been relieved by eleCtrifing the patient, by drawing the fnaps from the ears, and by making him undergo the electrical commotion in the fame manner. I f hereafter this remedy fhould be fantaitically applied to the eyes in this manner to reftore ditnnefs o f fight, I fhould not wonder, if perfect blindnefs were the confequence of the experiment.
By a very ingenious experiment our author endea vours to evince the impofflbility of fuccefs, in the ex periments propofed by others o f drawing forth the effluvia of non-eleCtrics, cinamon, for inftance, and by mixing them with the electrical fluid, to convey them with that into a perfon electrified; and our au thor thinks, that tho' the effluvia of cinamon and the eleCtrical fluid fhould mix within the globe, they would never come out together through the pores o f the glafs, and thus be conveyed to the prime con ductor for he thinks, that the eleCtrica! fluid itfelf cannot come through, and that the prime conductor is always fupplied from the cufhion, and this laft from the floor. Befides, when the globe is filled with cinamon, or other non-eleCtrics, no electricity can be obtained from its outer furface, for the rea sons before laid down. He has tried another way* which he thought more likely to obtain a mixture o f the eleCtrical ( and other effluvia together, if fuch mixture had been poflible. He placed a glafs plate under his cufhion, to cut off the communication be tween the cufhion and the floor:, he then brought x final]* [ 208 ] fmall chain from the cufhion into a glafs of oil of turpentine, and carried another chain from the oil of turpentine to the floor, taking care, that the chain from the cufhion to the glafs touched no part of the frame of the machine. Another chain was fixed to the prime conductor, and held in the hand of a perfon to be ele&rified. The ends of the two chains in the glafs were near an inch from each other, the oil of turpentine between. Now the globe being turned could draw no fire from the floor through the ma chine, the communication that way being cut off by the thick glafs plate under the cufhion: it muff-then draw it through the chains, whofe ends were dipp'd in the oil of turpentine. And as the oil of turpen tine being in fome degree an eledtric , would not conduct what came up from the floor, the elec tricity was obliged to jump from the end of one chain to the end of the other, which he could fee in large fparks; and thus it had a fair opportunity of feizing of the fineff particles of the oil in its paflage, and carrying them off'with i t : but no fuch effedt followed, nor could he perceive the leaft difference in the fmell of the eledtrical effluvia thus colleded, from what it had when colledted otherwife 5 nor does it otherwife affedt the body of the perfon elec trified. He like wife put into a phial, inftead of wa ter, a flrong purging liquid, and then charged the phial, and took repeated fhocks from it 5 in which cafe every particle of the eledtrical fluid muft, before it went through his body, have firfl gone thro the liquid, when the phial is charging, and returned through it when difcharging j yet no other effedt fol lowed than if the phial had been charged with water.
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He has alfo fmelt the electrical fire, when drawn thro' gold, filver, copper, lead, iron, wood, and the hu man body, and* could perceive no difference $ the odour being always the fame, where the fpark does not burn what it ftrikes; and therefore he imagines, that it does not take that fmell from any quality of the bodies it pafles through. There was no abridging this experiment, which I think very well conceived, and as well conducted, in a manner to make it intel ligible ; and therefore I have laid the author's words nearly before you.
As Mr. Franklin, in a letter to Mr. Collinfon fome time fince, mentioned his intending to try the power o f a very ftrong electrical fliock upon a turkey, I defired Mr. Collinfon to let Mr. Franklin know, that I {hould be glad to be acquainted with the refult of that experiment. He accordingly has been fo very obliging as to fend an account of it, which is to the fol lowing purpofe, He made firfl: feveral experiments on fowls, and found, that two large thin glafsjars gilt, holding each about 6 gallons, and fuch as I mentioned I had employed in the laft paper I laid before you upon this fubjed, were fufficient, when fully charged, to kill common hens outright $ but the turkeys, though thrown into violent convulfions, and then, lying as dead for fome minutes, would re cover in lefs than a quarter of an hour. However, having added three other fuch to the former two, though not fully charged, he killed a turkey of about ten pounds weight, and believes that they would have killed a much larger. He conceited, as himfelf fays, that the birds kill'd in this manner eat uncommonly tender.
D d In
[ 2 1 0 ] In making thefe experiments, he found, that a man could, without great detriment, bear a much greater fliock than he imagined: for he inadvertently re ceived the ftroke of two of thefe jars through his arms and body, when they were very near fully charged. It feemed to him an univerfal blow through out the body from head to foot, and was followed by a violent quick trembling in the trunk, which went gradually off in a few feconds. It was fome minutes before he could recoiled: his thoughts, fo a& to know what was the matter 5 for he did not fee the flafh, tho' his eye was on the fpot of the prime condudor, from whence* it ftruck the back of his hand; nor did he hear the crack, tho' the byftanders faid it was a loud one; nor did he particularly feel the ftroke on his hand, tho' he afterwards found it had raifed a fwelling there of the bignefs of half a fwanfhot, or piftol-bullet. His arms and the back of his neck felt fomewhat numbed the remainder of the evening, and his breaft was fore for a week after,, as if it had been bruifed. From this experiment may be feen the danger, even under the greateft cau tion, to the operator, when making thefe experi ments with large jars; for it is not to be doubted, but that feveral of thefe fully charged would as cer tainly, by increafing them, in proportion to the fize, kill a man, as they before did the turkey.
Upon the whole, Mr. Franklin appears in the work before us to be a very able and ingenious man; that he has a head to conceive, and a hand to carry into execution, whatever he thinks m?iy conduce to enlighten the fubjed-matter, of which he is treating: and altho' there are in this work fome few opinions, in writing to you, lefs from the vanity I have of having fuch a correfpondent, than the defire of contributing to his fatisfadtion, who efteems it his greateft happinefs to promote the intereft of mankind. At yours and Lord Hallifax's recommendation, I had your ventilators fixed on board of my ftfip, atBriftol. T he following is a detail of the experiments, which I made to prove their utility.
1. I took a wax-candle, o f eight to the pound, and drew it thro' a mold, to make it of one thicknels from end to e n d : then weighed it exa&ly* and lighted it in the ftiip's h o ld ; where I found it wafted 67 grains in 30 minutes ; that place not being venti lated during 24 hours: but after fix hours ventilation it wafted 9 4 + i grains in the fame time.
2 . 1 carried with me into the hold a plate of filver, well polilhed, and a lantern and candle, all blinded, except a round hole of about two inches diameter.^ I placed the plate at fix feet diftance from it 5 and with D d 2 fuck
